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Product name : Rechargeable Li-ion Cell

SR : ZI1654A, 3.7V, 120mAh, 0.444Wh
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N 9SYiA
Test Summary

I EY A 78 FEL A B T R

Product name Rechargeable Li-ion Cell

LERE P ZJ1654A

Model/Type 3.7V, 120mAh, 0.444Wh

[Ekz3

Trade mark VbL

A /

Lithium Content

FE AL i

Appearance Yellow

T PRI R T B AR A A

Client Chongging VDL Electronics Co.,Ltd.
ZFE 7 Hihk: F PR T T XA SR AT I L B (X 1-4 5 4

Client Address

Building 1-4, Puli Industrial New Area, Zhaojia Street, Kaizhou District,
Chongging, China

AP R HRT SR TR R A
Manufacturer Chongging VDL Electronics Co.,Ltd.
CR I h FLPRT IR DX S AT v FE ok B (X 1-45 4%

Manufacturer Address

Building 1-4, Puli Industrial New Area, Zhaojia Street, Kaizhou District,
Chongging, China

e "
Quantity of sample Hith: 40pcs

M O 4P

Sl ATSP2003160A B-001~B-040

Sample No.

I v BAE TR s i) s mbse T 5 BT R IEL

Testing standard

(2017) , #538.37%: 44 mAME T bl

UNITED NATIONS “Recommendations on the TRANSPORT OF DANGEROUS
GOODS” Manual of Tests and Criteria, Amendment 1 to Sixth revised edition,
2017 (ST/SG/AC.10/11/Rev.6/Amend.1), Section 38.3: Lithium metal and lithium
ion batteries

e H Y]

Received date 2020-03-28

I 5 A

Test period 2020-04-03 to 2020-04-20
&7 Remark:

FJ 78 FA T RS, U5 ZJ1654A, 3.7V, 120mAh, 0.444Wh, 1% FLES i H PR TT 46 222 L7 R0 A PR A ) G
The Rechargeable Li-ion Cell, Model ZJ1654A, 3.7V, 120mAh, 0.444Wh, by Chongqing VDL Electronics

Co.,Ltd.

ATSTRF-001-A0

Date Of Version Issued: 2019-11-18
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MRG58

Test Conclusion

L] T H 485 FEfg T FEMIRAS ghie B/
Clause Name of test Sample No. Sample Condition Conclusion Remarks
e N VN N
ATSP2003160A Wl
SRIAT 1 e B-001~B-005 First cycle in fully .
38.3.4.1 | TestT.1 Altitude _—charged states _ i -
simulation Fr— RS TR Pass
ATSP2003160A SN LY Pt |
B-006~B-010 After 25 cycles ending in
fully charged states
e N = N N
ATSP2003160A WAl
RIBT 2 AR B-001~B-005 First cycle in fully .
38.3.4.2 | TestT.2 Thermal _charged states _ 1B -
st BT HAREABRK Pass
ATSP2003160A SN LY Pt |
B-006~B-010 After 25 cycles ending in
fully charged states
A A TR
ATSP2003160A Wl
B-001~B-005 First cycle in fully
38.3.4.3 RT3 IR3h charged states RS _
o Test T.3 Vibration I o T M= 2 Pass
ATSP2003160A SN Pt i
B-006~B-010 After 25 cycles ending in
fully charged states
A A TR
ATSP2003160A Wl
B-001~B-005 First cycle in fully
38.3.4.4 RIT.4 phis charged states Bt B
R Test T.4 Shock BT AN E R Pass
ATSP2003160A SV AR PRy
B-006~B-010 After 25 cycles ending in
fully charged states
H A TR
ATSP2003160A W esd
RIBT 5 Al i B-001~B-005 First cycle in fully .
charged states Bt
38.3.4.5 | TestT.5 External B A B -
Short circuit e ot x Pass
ATSP2003160A SV AR PRy
B-006~B-010 After 25 cycles ending in
fully charged states
N = N N
W17 H B ARAR A R
ATSP2003160A 50%IR A
B-011~B-015 At first cycle at 50% of
. ot b the design rated
38.3.4.6 ﬁgﬂ?s;%ﬁﬁem : __capacity it AL
Impact/Crush B R E T HIK Pass Button cell
FLJE S 78 F B AR PR
ATSP2003160A [1150%0R 4
B-016~B-020 After 25 cycles ending at

50% of the design rated
capacity

ATSTRF-001-A0

Date Of Version Issued: 2019-11-18
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BARE TR

~ S
g = First cycle in fully
BT, 7 I T charged states ANidE H
38.3.4.7 OTesthT.7 B AR B R N/A -
vercharge i
LR AsE 2T

After 25 cycles ending in
fully charged states
BARETTRIXER

ATSP2003160A WATE AT,
RIST 8 BRI B-021~B-030 Elrst cycle in fully e
38.34.8 | TestT.8 Forced discharged sietes B -
s discharae BT HARR BRI Pass
9 ATSP2003160A Hh JE A 52 A T e

B-031~B-040 After 25 cycles, ending
in fully discharged states

K18 4518/ Test Conclusion:
ERTEEHETFROERA RN R REE TFHES, BEZJ1654A, KIBEKEE CcTRKREY

BRUCEY REARETFMEABITRIEIED (2017) , #38.37%: #E&BMEETFrhihA, Xt
T REENRE. BERK. ReA. i, SRR ES. B il DU SR . 2R
HERR R NI, BB B A RV R ZE R

The Rechargeable Li-ion Cell, Model ZJ1654A, submitted by Chongging VDL Electronics Co.,Ltd. is tested
according to UNITED NATIONS “Recommendations on the TRANSPORT OF DANGEROUS GOODS”
Manual of Tests and Criteria, Amendment 1 to Sixth revised edition, 2017
(ST/SG/AC.10/11/Rev.6/Amend.1), Section 38.3: Lithium metal and lithium ion batteries. Cells are
subjected to Altitude simulation, Thermal test, Vibration, Shock, External short circuit, Crush and Forced
discharge test. The sample received complies with Specification when Accuracy Method decision rule is

applied.

WAL R: @i
The test results: Pass.

% E:
Date of issue;  2020-04-21

*ﬁiﬂu: & ,N\E %&' = ﬁt‘{ﬁ:
Tested by: S Reviewed by: P Approved by: kiR
WA it JiEio N R
Title: SR LA Title: H LA Title:

g BT — BFs
Signature: %ﬁ'}} Iﬁ Signature: \ @'ﬂ Signature:

ATSTRF-001-A0 Date Of Version Issued: 2019-11-18




Report No. ATSU200316011 Page 5 of 17

T.1 FEE

Altitude simulation

MR TJ7¥%/ Test Method

F MR S IR H2025°C, KA K JINA KT 11.6kPalf IR B R I AE A /> 64/ o KR L 7E I AT
JEHATHARE, JidsHE.

The samples were stored for at least 6 hours at a pressure of 11.6kPa or less and a temperature of
20+5°C. The samples were weighed before and after the exposure. The samples voltage was also
determined before and after the test.

MR 4E 5/ Test Results

FE g MRRFT R | MREiE | EHE% | MEAETE | WR)EE | R E% gk

Sample No. = () (3 Percentage | & (k) J£ ({k) | Percentage | Results

Weight Weight of Weight Voltage Voltage | of Residual

Before After Test Loss Before After Test Voltage

Test (9) ()] Test (V) V)
ATSﬁi%gileoA 3.371 3.369 0.059 4.182 4.180 99.95 | (6)(7)
ATSﬁ5333160A 3.374 3.372 0.059 4.180 4178 99.95 | (6)(7)
ATSﬁi%g§16OA 3.380 3.379 0.030 4.182 4.180 99.95 | (6)(7)
ATSﬁ5833160A 3.372 3.371 0.030 4.184 4.182 99.95 | (6)(7)
ATSiﬁggglGOA 3.378 3.377 0.030 4.185 4.183 99.95 | (6)(7)
ATSﬁzggélsoA 3.377 3.375 0.059 4179 4178 99.98 | (6)(7)
ATSﬁzggilsoA 3.374 3.372 0.059 4178 4.176 99.95 | (6)(7)
ATSﬁ5832160A 3.379 3.378 0.030 4.182 4.180 99.95 | (6)(7)
ATSﬁ5833160A 3.377 3.376 0.030 4.183 4.181 99.95 | (6)(7)
ATSﬁ5823160A 3.361 3.359 0.060 4.184 4.182 99.95 | (6)(7)

25 R/ Result:

(1) W/ Leakage

(2) HE</ Venting

(3) fi#fAk/ Disassembly

(4) %4/ Rupture

(5) 2K/ Fire

(6) Tiwiti~ THES. LA, L%, JoilZ K/ No leakage, no venting, no disassembly, no rupture and
no fire

(7) FF % B AN 356 /T T 2% HL 1 [1190%/ The open circuit voltage of each cell after testing was greater
than 90%

ATSTRF-001-A0 Date Of Version Issued: 2019-11-18
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T.2 B AR

Thermal test

MR TJ7¥%/ Test Method

DU R AT A R PR A DI A AT R AT AR, IRl .
The samples were subjected to temperature cycling consisting of the following. The samples were
weighed before and after the exposure. The samples voltage was also determined before and after the
test.
B ERS FERTIREAE30 0 Bl N B8 7242°C,  FR4ERR IR FE XN
Samples In The chamber temperature was raised to 72+2°C within 30 minutes and maintained at
this temperature for X* hours.
o R E 72307 B P PR 21-4022°C, R4 IR FE X/
The chamber temperature was reduced to -40+2°C within 30 minutes and maintained
at this temperature for X* hours.
HE BOFF IR MEIS CEIE10MEH)
Repeat the sequence for 9 additional cycles (total of 10 cycles).
FEdn A8 FESEI0ME G, T 20£5°CIEG N i f724/Nif, SR JE A 2L RS
Samples Out | After the 10th cycle, store the batteries at ambient temperature 20+5°Cfor 24 hours
prior to examination.
e R R RSN Sl BE A RF SN [R] (OX*) #2240 R € -
Note: The duration of exposure to the test temperature extremes(X*) was determined as below:
X] /NS AN FLH 675/ Small cells and small batteries: 6 hours
[] K HLS AR Lt 12/ i)/ Large cells and large batteries: 12 hours

R4S 5/ Test Results

FEfg— WEKEr | WS | BERIA% | WhkardE | R | RREE% | 4R
Sample No. = () & (%) | Percentage | & (fk) JE (fk) | Percentage | Results

Weight Weight of Weight Voltage Voltage of residual

Before After Test Loss Before After Test Voltage

Test (9) @) Test (V) W)
ATSP;%?)?GOA 3.369 3.367 0.059 4.180 4.107 9825 | (6)(7)
ATSP;(())?;%OA 3.372 3.369 0.089 4,178 4,102 98.18 6) (7)
ATSP;%%:;}GOA 3.379 3.375 0.118 4.180 4.106 98.23 6) (7)
ATSP;(())(())ilGOA 3.371 3.368 0.089 4,182 4,109 98.25 6) (7)
ATSP;?)%:;%OA 3.377 3.373 0.118 4.183 4,102 98.06 6) (7)
ATSP;gg?élGOA 3.375 3.373 0.059 4.178 4,112 98.42 6) (7)
ATSP;((;%?;lGOA 3.372 3.369 0.089 4.176 4,108 98.37 6) (7)
ATSPBZ_ (())(())?;160A 3.378 3.376 0.059 4.180 4.102 98.13 6) (7)
ATSPBZ_?)?)ngA 3.376 3.372 0.118 4,181 4.105 98.18 6) (7)
ATSPBZ_ ggglGOA 3.359 3.357 0.060 4.182 4.108 98.23 6) (7)

45 Result:

(1) I/ Leakage

(2) H#ES/ Venting

(3) fi#fk/ Disassembly

(4) %4/ Rupture

(5) 2K/ Fire

(6) Timiti~ LHER. LA, %, Joi#E K/ No leakage, no venting, no disassembly, no rupture and

no fire
(7) T 1 AMIG 1056 7 T % FELE [1190%/ The open circuit voltage of each cell after testing was greater
than 90%

ATSTRF-001-A0 Date Of Version Issued: 2019-11-18
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T.31R3h

Vibration

MR TJ7¥%/ Test Method

DGR AR BEAT A0 R IR AR S AT AT R, IR s R
The samples were subjected to vibration tests consisting of the following. The samples were weighed
before and after the exposure. The samples voltage was also determined before and after the test.

DR ol 22 R s 22 e IR B & Lo IRBSTLAIESZBIE, LLTHZIE N2 200Hz, SR 1E/D B 2] 7HZ )y — M
W, —MEAFFES B BT RS AL IR . DARB B — ANy [ s iU T ELAE AR, RPN A=A
HARTE B ) BRI 120K, RN T 3NN

The samples were firmly secured to the platform of the vibration machine without distorting the sample in
such a manner as to faithfully transmit the vibration. The vibration was a sinusoidal waveform with a
logarithmic sweep between 7 Hz and 200 Hz and back to 7 Hz traversed in 15 minutes. This cycle was
repeated 12 times for a total of 3 hours for each of three mutually perpendicular mounting positions of the
sample. One of the directions of vibration was perpendicular to the terminal face.

X} ¥4 R/ The logarithmic frequency sweep was as follows:

X1 AT EAEFNEI: 7RI R Logn BB O s B2 B 255 R 187 2%, AR5 H kIR (R R 7E0.82&
K R L.62K) FHIG s B 3 i i ik 2|8gn (SFLN50HF%%) , H A his FE Ok
FRAE8gN B2l 48 1 £ 20074 2% «

For cells and small batteries: From 7Hz a peak acceleration of 1gn was maintained until 18Hz is
reached. The amplitude was then maintained at 0.8mm (1.6mm total excursion) and the
frequency increased until a peak acceleration of 8gn occurred (approximately 50Hz). A peak
acceleration of 8gn was then maintained until the frequency was increase to 200Hz.

[1  XRHLM: 7HF2Z T A TR RF Lgn i B R FE B BAA R 18HF2%, SRS IS IRIBARFFIE0.8 2K (et
F1.622K) AR BB KR FEIL B)2gn (BZ L) 0255#2%) , 4 E R INdE B R FF7E2gn L
BRI N 2 200842 -

For large batteries: From 7Hz a peak acceleration of 1gn was maintained until 18Hz is reached.
The amplitude was then maintained at 0.8mm (1.6mm total excursion) and the frequency
increased until a peak acceleration of 2gn occurred (approximately 25Hz). A peak acceleration of
2gn was then maintained until the frequency was increase to 200Hz.

MR 4E 5/ Test Results

FE g WEAFT R | MERJER | REWE% | WAErE | MRS HE | AR E% R
Sample No. = () & () | Percentage | & (k) J£ ({k) | Percentage | Results

Weight Weight of Weight Voltage Voltage of residual

Before After Test Loss Before After Test Voltage

Test (9) (@ Test (V) V)
ATSPB%gggl’ww 3.367 3.366 0.030 4.107 4.106 99.98 | (6)(7)
ATSPBZ_g?;lGOA 3.369 3.369 0.000 4.102 4.101 99.98 | (6)(7)
ATSPBZB?)?GOA 3.375 3.375 0.000 4.106 4.105 99.98 | (6)(7)
ATSPBZB?)TGOA 3.368 3.367 0.030 4.109 4.108 99.98 | (6)(7)
ATSPBZ_%?)?GOA 3.373 3.372 0.030 4102 4.101 99.98 | (6)(7)
ATSPBZ_%?)?GOA 3.373 3.373 0.000 4112 4110 99.95 | (6)(7)
ATSPBZ_%?)?GOA 3.369 3.369 0.000 4.108 4.107 99.98 | (6)(7)
ATSPBZ_?)?)?GOA 3.376 3.375 0.030 4102 4.101 99.98 | (6)(7)
ATSPBZ_?)?)?GOA 3.372 3.372 0.000 4.105 4.104 99.98 | (6)(7)
ATSPBZ_?E?C’)MOA 3.357 3.357 0.000 4.108 4.107 99.98 | (6)(7)

25 R/ Result:
(1) W/ Leakage

ATSTRF-001-A0 Date Of Version Issued: 2019-11-18
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(2) H#ES/ Venting

(3) fi#44/ Disassembly

(4) %4/ Rupture

(5) kK[ Fire

(6) Timiti~ LHER . LA, Tz, o2 K/ No leakage, no venting, no disassembly, no rupture and

no fire
(7) T % AV 1056 5 T % FELE [1190%/ The open circuit voltage of each cell after testing was greater
than 90%

ATSTRF-001-A0 Date Of Version Issued: 2019-11-18
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T.4 phif
Shock

MR TJ7¥%/ Test Method

FEAAHEAT A0 R phr st X RE b AR HT J5 #EAT AR, JRiC s . DARRIE O FEEE [ g (F A4S r o A e i
B A RO R o BEASRE R EAT T A I 5 o K
The samples were subjected to shock. The samples were weighed before and after the exposure. The
samples voltage was also determined before and after the test. The sample was secured to the testing
machine by means of a rigid mount, which supports all mounting surfaces of the sample. Each sample
was subjected to a half-sine shock as below:
XI /AR I A150gn, Rk REE6ZFD.
For cells: Peak acceleration of 150gn and pulse duration of 6 milliseconds.
[] KHE: W N50gn, RkpFrsi112=F).
For large cells: Peak acceleration of 50gn and pulse duration of 11 milliseconds.
[] AN U R EUIME IS, BKiTFRLR6 =D
For small batteries: Peak acceleration of the smaller of the following, and pulse duration of 6

milliseconds.
Battery Minimum peak acceleration Pulse duration
150gn or result of formula
. . 100850
Small batteries Acceleration (gn) = 6ms
mass *
Whichever is smaller

(1 Kt B MEUMEDVIEE, BketFsill128.

For large batteries: Peak acceleration of the smaller of the following, and pulse duration of 11

milliseconds.
Battery Minimum peak acceleration Pulse duration
50gn or result of formula
. . 30000
Large batteries Acceleration (gn) = 11ms
mass *
Whichever is smaller

BEAN TN ot 0 E = A TLAR 2 B HB 2238 07 6 1 IR 8 2 = ikaidy, G R OT M4 =ik, E3t
252181

Each sample was subjected to three shocks in the positive direction followed by three shocks in the
negative direction of three mutually perpendicular mounting positions of the cell for a total of 18 shocks.

R4S 5/ Test Results

AT TRS) Mkt | WAER | BiESR% | AT | WREE | BoREE% | 48R
Sample No. & () | & (35) | Percentage | JE (ff) JE (k) | Percentage | Results

Weight | Weight | of Weight | Voltage | Voltage | of residual

Before | After Test Loss Before | After Test | Voltage

Test (g) ©) Test (V) V)
ATSPZIOSIE0A | 3366 3.366 0.000 4.106 4.105 99.98 | (6)(7)
ATSPBZ_ggglfSOA 3.369 3.369 0.000 4.101 4.100 99.98 ) (7)
ATSPZO9SI00A 1 3,375 3.375 0.000 4.105 4.104 99.98 | (6)(7)
ATSPZOOSIO0A | 3367 3.367 0.000 4.108 4.107 99.98 | (6)(7)
ATSPZOOSIO0A | 3372 3.372 0.000 4.101 4.101 100.00 | (6)(7)
ATSPZOOSIO0A T 3373 3.373 0.000 4110 4.110 100.00 | (6)(7)
ATSPZODSIO0A T 3369 3.369 0.000 4.107 4.106 99.98 | (6)(7)
ATSPEOOSIO0A T 3375 3.375 0.000 4.101 4.100 99.98 | (6)(7)
ATSPZO0SIO0A | 3372 3.372 0.000 4.104 4103 99.98 | (6)(7)

ATSTRF-001-A0 Date Of Version Issued: 2019-11-18
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ATSPZO0SIO0A | 3.357 3.357 0.000 4.107 4.106 99.98 | (6)(7)

454 Result:

(1) JW¥/ Leakage

(2) H#ES/ Venting

(3) fi#{A/ Disassembly

(4) 134/ Rupture

(5) #K/ Fire

(6) Tt~ LHER . LA, Tz, okt K/ No leakage, no venting, no disassembly, no rupture and

no fire
(7) T 1AM 1056 5 T 8% FELUE [1190%/ The open circuit voltage of each cell after testing was greater
than 90%

ATSTRF-001-A0 Date Of Version Issued: 2019-11-18
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T.5 4MER4E S

External short circuit

MR TJ7¥%/ Test Method

R SIE B SRR E VIR : 57+4°C, FESh TR ILIREE N B R — B (a).
The samples were shall be heated for a period of time noted below, to reach a homogeneous stabilized
temperature of 57+4°C, measured on the external case:
X] ANEE AN HL i 2 /D B #2678 . Small cells and small batteries: 6 hours.
[] KHLES A H it 22/ 2 5512/ . Large cells and large batteries: 12 hours.
IR F R it IE U /N 10 LRGBS P B [ g R AT e, LS
The samples were then subjected to a short circuit condition with a total external resistance of less than
0.1 ohm, until:
[X] X T RGN B ANRIR BE R RS 7+4°C 5 IR FFRLHCIRS TN BL L
For cells and small batteries: 1 hour after the external case temperature of sample has returned
to 57+4°C.
[] X T OR R : A i R TR B T B T e KU T — 2, FF ORI T 8 .
For large batteries: After the external case temperature of sample has decreased by half of the
maximum temperature increase observed during the test and remains below that value.

R4S 5/ Test Results

B MHT R (RO i Z(°C) ESE S
Sample No. Voltage Before Test(V) Maximum Results
Temperature, °C

ATSP2003160A B-001 4.105 124.5 4) (5)
ATSP2003160A B-002 4.100 123.6 (4) (5)
ATSP2003160A B-003 4.104 131.4 (4) (5)
ATSP2003160A B-004 4.107 129.0 4) (5)
ATSP2003160A B-005 4.101 125.5 (4) (5)
ATSP2003160A B-006 4.110 127.0 (4) (5)
ATSP2003160A B-007 4.106 126.2 4) (5)
ATSP2003160A B-008 4.100 130.9 4) (5)
ATSP2003160A B-009 4.103 125.3 (4) (5)
ATSP2003160A B-010 4.106 128.6 4) (5)

451/ Result:

(1) fi#14&/ Disassembly

(2) #%%4/ Rupture

(3) 2K/ Fire

(4) M5 6/N N AR, TR, TSk k/ No disassembly, no rupture, no fire within 6 hours after the
test

(5) % il AN 17045 IG#/ The maximum temperature did not exceed 170°C

ATSTRF-001-A0 Date Of Version Issued: 2019-11-18
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T.6 EH &
Impact/Crush

MR TJ7¥%/ Test Method

[]

(X]

fiedy GEH T BEAANT 182 KM E A HE)

Impact (for cylindrical cells greater not less than 18mm in diameter)

K IO RE S HE —ASFHEDGI P b K — 26316 AN, H EA2 415.8mm+0.1mm, K
ERhzEDeem, sBERRKIAKE (WEPERE) , BEAEST L. B —RERN
9.1kg+0.1kg A T-61cm+2.5cmH] i fE, TG BE kb M B B0 0 RE i o T BV L5 0 1) SO T
HAHHEE, PRIFFIOEE.

A test sample was placed on a flat surface. A 15.8mm+0.1mm diameter, at least 6¢cm long, or the
longest dimension of the cell, whichever is greater, Type 316 stainless steel bar was placed
across the center of the sample. A 9.1kg+0.1kg mass was dropped from a height of 61cm+2.5cm
at the intersection of the bar and sample in a controlled manner, using a near frictionless, vertical
sliding track or channel with minimal drag on the falling mass. The vertical track or channel used
to guide the falling mass was oriented 90 degrees from the horizontal supporting surface.

ez e, RIS S P B SR AT 5 BORE R O 10 B4R 15.8mm+0. Imm 25 it 3 1
R . B MARER AR — S

The test sample was impacted with its longitudinal axis parallel to the flat surface and
perpendicular to the longitudinal axis of a 15.8mm+0.1mm diameter curved surface lying across
the center of the test sample. Separate samples were used for each test.

PiE GEH T 4856, G /A s il Fl B4R /N T 1822 K 1 [ A 1 HEES)
Crush (for prismatic, pouch, coin/button cells and cylindrical cells less than 18mm in diameter)
W RE R AE ISP I (55 o B BN, 7R 58 — ANl i b s R 29 1.5 KD
PEEFFEEEAT, EBIHICL T =Ml —:
A sample was crushed between two flat surfaces. The crushing was gradual with a speed of
approximately 1.5 cm/s at the first point of contact. The crushing was continued until the first of
the three options below has reached:
©® i i ¥ /735 $I13kN+0.78kN;

The applied force reaches 13kN+0.78kN
® U PR E 100K, B

The voltage of the cell drops by at least 100mV; or
®  h AL B R AR R 50% LA

The cell is deformed by 50% or more of its original thickness.
AT T B R R S AN e B ) — [T e o LT/ T 7 R L AP IH SR Tt e o [T B A S5 0
5 TP I e s
A prismatic or pouch cell was crushed by applying the force to the widest side. A button/coin cell
was crushed by applying the force on its flat surfaces. For cylindrical cells, the crush force was
applied perpendicular to the longitudinal axis

DRE Bt — 6 /NI o AR HEAT 1 FLAR I At FH T b
The test sample was observed for a further 6 hours. Separate samples that have not previously been
subjected to other tests were used for each test

MR 4E 5/ Test Results

=Ry V=] o
B i RRT I () RRRE(C) o
Sample No. Voltage Before Test (V) Temperature, °C Results
ATSP2003160A B-011 3.869 23.9 (3) (4)
ATSP2003160A B-012 3.867 24.1 3) @
ATSP2003160A B-013 3.843 24.0 3) 4)
ATSP2003160A B-014 3.859 23.8 (3) (4)
ATSP2003160A B-015 3.861 23.7 3) @
ATSP2003160A B-016 3.853 23.8 (3) 4)

ATSTRF-001-A0 Date Of Version Issued: 2019-11-18
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ATSP2003160A B-017 3.849 23.9 3) @)
ATSP2003160A B-018 3.854 23.5 3) @
ATSP2003160A B-019 3.855 23.6 3) @)
ATSP2003160A B-020 3.872 23.7 3) @)

451/ Result:
(1) fi#14&/ Disassembly
(2) 2K/ Fire

(3) M5 6/NF N TR, T2 K/ No disassembly, no fire within 6 hours after the test
(4) i A 17045 G/ The maximum temperature did not exceed 170°C

ATSTRF-001-A0

Date Of Version Issued: 2019-11-18
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T.7 dERA

Overcharge
MR 7%/ Test Method
2153 ) HERE I B R RREE 78 L RN A v 7
Batteries were subjected to a charge current of twice the manufacturer's recommended maximum
continuous charge current.
e/ I B H %200 R vk 52/ The minimum voltage of the test was as follows:
[] W) ZAEA 78 FE R S AN 18V, AN ) e/ 78 H RIS R | ZKhn 58 B K 78 FE FEL LS R P 3%
BE 22V P BN .
When the manufacturer’'s recommended charge voltage is not more than 18V, the minimum
voltage of the test was the lesser of 2 times the maximum charge voltage of the battery or 22V.
[] IR ZAEAE 7S F R S 18V, AR R /) Fe RIS R e ] SXhR A8 1 oK 7 L LR R 1. 2%
When the manufacturer's recommended charge voltage is more than 18V, the minimum voltage
of the test was 1.2 times the maximum charge voltage.
MRAE2045° C ISR FE T AT, B0 HFE:24/ Nt
Tests were conducted at ambient temperature 20+5°C. The duration of the test was 24 hours.
i 78 Hif/ Overcharge Current
i 78 Hi [/ Overcharge Voltage

R4S 5/ Test Results

L TAS) WHT L (RO MEFE R ER (22 ERP R
Sample No. Voltage Before Test(V) Measured Overcharge Results

Current (mA)

2k R /Result:

(1) A&/ Disassembly

(2) kK[ Fire

(3) MRJE 7R A TEARA, JEiE-k/ No disassembly, no fire within seven days after the test
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T.8 BRI

Forced discharge

MR TJ7¥%/ Test Method

FER RSN, B A SR RAE 12VIN B VR B AT o s e, 1 B VR AR R 45 A HES I AR HL IR
A& 45 58 ) B KT FE AL o

Each cell was forced discharged at ambient temperature by connecting it in series with a 12V DC power
supply at an initial current equal to the maximum discharge current specified by the manufacturer.

Fi8 7 11 T80 P, RV A A BECAE I RS )l RN 3R R A R AT, A BN s TECRLIR ) (/N
NEE R BERRUAIIARR (25D

The specified discharge current was obtained by connecting a resistive load of the appropriate size and
rating in series with the test cell. Each cell was forced discharged for a time interval (in hours) equal to its
rated capacity divided by the initial test current (in amperes).

R4S 5/ Test Results

SR TR WAHT L (RO Mula s (RO g5k
Sample No. Voltage Before Test (V) Voltage After Test (V) Results
ATSP2003160A B-021 3.343 0.001 (3)
ATSP2003160A B-022 3.316 0.099 3)
ATSP2003160A B-023 3.315 0.002 3)
ATSP2003160A B-024 3.370 0.074 (3)
ATSP2003160A B-025 3.361 0.055 (3)
ATSP2003160A B-026 3.356 0.006 3)
ATSP2003160A B-027 3.335 0.085 (3)
ATSP2003160A B-028 3.311 0.012 3)
ATSP2003160A B-029 3.346 0.000 3)
ATSP2003160A B-030 3.357 0.085 (3)
ATSP2003160A B-031 3.386 0.005 (3)
ATSP2003160A B-032 3.379 0.061 3)
ATSP2003160A B-033 3.313 0.000 (3)
ATSP2003160A B-034 3.389 0.008 (3)
ATSP2003160A B-035 3.359 0.082 3)
ATSP2003160A B-036 3.349 0.000 (3)
ATSP2003160A B-037 3.309 0.014 (3)
ATSP2003160A B-038 3.360 0.000 3)
ATSP2003160A B-039 3.410 0.005 (3)
ATSP2003160A B-040 3.333 0.066 (3)

25 R/ Result:

(1) fi#t14&/ Disassembly

(2) # K/ Fire

(3) MRJG 7R N AR, Toie K/ No disassembly, no fire within seven days after the test
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A

Photos of Samples
AT 7E H A S Rechargeable Li-ion Cell (3.7V, 120mAh, 0.444Wh)
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Figure 1 Front view of cell
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Figure 2 Back view of cell
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Photos of Samples

Figure 3 Cell label
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AIIHI

Important

1. REARFLW=EFMIEE, A a7 = 6 AR S .
Nobody is allowed to photocopy or partly photocopy this test report without written permission of ATS
Electronic Technology Co., Ltd.

2. ARETCHAEN . FRN LA AL TR

This test report is invalid without the signatures of Approver, Reviewer and Tester.

3. AIREIRELRL

The test report is invalid if altered.

4. AR G R E R RE A 5T
The test report is valid for the tested samples only.

5. At A s A MR

Throughout this report a point is used as the decimal separator.

M 250 = ARFET A F 5 RHA PR A
Test laboratory ATS Electronic Technology Co., Ltd.
S - TR RGETT KA AL X R = 8% — S AR =1%, 523852

Laboratory Address 3/F., Building A, No. 1, Hedong 3rd Road, Jinxia Community, Changan,
Dongguan, Guangdong, China

SHG EE HLAG
Laboratory Telephone

S 2 A
Laboratory Website

S = M AH
Laboratory Email

+86 769 3897 5958

www.dgats.com

ats@dgats.com



